I. INTRODUCTION
The behaviour machine which allows an animal to orient must essentially include some model of the animal's natural environment (see for instance YOUNG, 1964) . A similar modelhypothesis was proposed by CRAIK (1943) with respect to the mechanisms of thinking, and recently by OATLEY (1970) with respect to motivational mechanisms. It seems that the representation of species-specific features of an animal's habitat in the model of its orientation mechanism refers to the Darwinian concept of fitness as a mutual relation between organism and natural environment (HENDERSON, 1924; PANTIN, 1968) . If the orientational competence of an organism is studied in the laboratory environment, its performances may, however, be indicative of an internal working model reflecting not more than the restricted and artefactual features of that man-made environment.
In laboratory studies of photic orientation the typical illumination condition is a lamp in a dark room. This preoccupation with light sources is reflected in the definition of positive and negative phototaxis as formulated, for instance, by FRAENKEL & GUNN (1961, p. 76) : "the path is straight, and directly towards or away from a source of stimulation (tropotaxis and telo-taxis) ", and in the notion that an adequate experimental condition is "a perfect dark room, with no stray light at all, so that all the light comes from a single source". Small wonder that in their natural habitat animals can show orientational competences that can not be explained on the basis of such taxis concepts. Thus the orientation of hatchling green turtles during water finding behaviour was attributed to an, at least in part, tropotactic heading towards "the centre of an open horizon" (MROSOVSKY & SHETTLEWORTH, 1968) .
It is abundantly clear from the literature that in general compass orientation is also assumed to be based on celestial or artificial point cues. There are, however, some neglected indications that for compass orientation animals may use environmental and sky brightness patterns associated with the position of the sun, the moon, or an artificial cue (insects: JANDER, 1957; amphibians: LANDRETH & FERGUSON, 1968; birds: KRAMER, 1950a; b; c) . Up to the present a relevant taxis concept has not been proposed.
It seems to us to be selfevident that the control of the spatial relations between an organism and its photic environment must be based on the spatial properties of the natural or the experimental light field (cf. VERHEIJEN, 1958). Natural light fields under water have been studied by physicists, both theoretically and experimentally (TYLER & PREI-SENDORFER, 1962) . Their most important conclusions about the spatial properties of these light fields-which must be the spatial properties of all light fields-have unfortunately hardly penetrated beyond the sphere of oceanography, as appears from reviews about light in photobiology (CRAWFORD Bt al., 1968) and ecology (BAINBRIDGE et al., 1966) .
The influx distribution at a given point in a light field is displayed by the radiance distribution solid (RDS). The surface of this solid is determined by assembling around the point in question the vectors whose lengths are proportional to the radiances measured in various directions by a rotating meter. It seems to us that, depending on the angular field of view of the detector, the pattern of the RDS of a natural light field shows two features that may be essential for orientational information, namely 1) a more or less prolate spheroid (egg-shape) when the angular field of view of the detector is large (for instance 180°) with superimposed 2) one or more distinct peaks or sinks when the angular field of view of the detector is small (for instance 1 °) so that the surface may become a more or less fantastic potato (VERHEIJEN, 1958) . A pronounced peak may be produced by the large vectors pointing in the direction of the sun or an artificial source. Up to now most laboratory workers on photo orientation have focussed attention on this peak but neglected other features of the complete distribution pattern.
Recently an effort has been made to relieve the phototaxis concept from its coupling with light sources by broadening the concept source to the concept pitch of the brightness distribution ("Schwerpunkt der Helligkeitsverteilung": LINSENMAIR, 1968).
